INTRODUCTION
In the UK amalgam continues to be the most popular option 1 to restore posterior teeth, although its use has declined recently, and there has been a corresponding steady increase in the use of direct composite resin restorations.
2,3 Considerable resources in terms of time and money are spent restoring teeth [4] [5] [6] and as restorations have a limited lifespan periodic costly interventions are required eg patch and repair or even complete replacement of restorations. With each intervention less and less tooth structure remains and eventually the tooth may become unrestorable or even suffer catastrophic fracture and may need to be extracted. This serial replacement Introduction Controversy surrounds decisions on whether to repair or replace defective dental restorations. The concept of built-in obsolescence, ie periodic replacement of dental restorations, is largely accepted as the modus operandi if not the default mode in restorative care. In this article we examine the current best available evidence underpinning the effectiveness of replacement versus repair of direct amalgam and resin composite restorations. Method This article builds on two recent Cochrane systematic reviews which have reported on the evidence base supporting the effectiveness of replacement versus repair of amalgam and direct resin composites and translates the results of their research conclusions into recommendations for the dental clinician. Results As no relevant randomised controlled trials (RCTs) were identifi ed in either of these systematic reviews, the evidence regarding the effectiveness of repair versus replacement of amalgam and composite restorations is weak and incomplete. The evidence as it currently stands seems to favour repair over replacement, but this is insuffi cient to make fi rm recommendations. Conclusion In view of the absence of high level evidence there is a need for further well designed RCTs. To add value to the evidence base these trials should be conducted in a general practice setting which will strengthen the generalisability and applicability of the research conclusions and enable dentists and patients to make informed decisions. also lead to additional and unnecessary insult to the pulp. The often less traumatic approach of repair may be perceived as being more acceptable by patients, whereas clinicians may see this as a fi nancially less attractive option or indeed even consider it to be substandard care.
Although the most common reason for the replacement of any restoration is recurrent caries, the term 'recurrent caries' remains ill-defi ned. 25 It can encompass extensive carious lesions which have completely undermined a restoration in which the only solution is the removal of caries and complete replacement of the restoration; minimal carious lesions adjacent to restoration margins and also non-carious defects adjacent to restorations. 26 Often restorations with a marginal gap, a fracture or with an associated tooth fracture but without any evidence of caries are included under this catch-all term. These scenarios often provide dilemmas for clinicians in deciding whether some of these lesions are treated more appropriately by means of repair rather than total replacement. The repair of restorations is in general considered a more conservative • Discusses the implications of the evidence on clinical practice.
• Discusses the implications of current evidence on future research.
I N B R I E F PRACTICE
treatment option, which in addition to saving time may increase the long term survival of the tooth, and in some situations may be performed without the use of local anaesthesia and therefore prove less distressing for patients. 27 Assessment of the integrity of a restoration can be quite complex, tending to be subjective and therefore defective restorations which might conceivably be best treated by repair may often simply be replaced. 28 This subjective nature of clinical decision making can lead to large variation in the care provided by different clinicians for the same condition, resulting in concerns about the quality of care provided. A wide range of validated and internationally recognised scales which are capable of evaluating the clinical acceptability of resin composite restorations are available, [29] [30] [31] but many of these are not easy to use in a general dental practice setting. [29] [30] [31] Other factors that may infl uence treatment decisions are the system of remuneration, 32 for example a fee per item system may encourage total replacement of restorations whereas capitation-based systems may encourage repair because fi nance is secured regardless of treatment modality and repairs generally take less time and possibly consume fewer materials resulting in lower direct costs. It is well recognised that treatment decisions by clinicians are infl uenced by a complex and varied range of factors which are not solely based on knowledge and technical skills but include cognitive behaviour, perceptions and individual attitudes. 33 It has been suggested that generational difference may affect treatment decisions as traditional teaching has favoured the replacement of defective restorations as the ideal treatment 21 and so older dentists may favour replacement over repair.
This paper presents a summary of the currently available evidence for the effectiveness of replacement versus repair of direct amalgam and resin composite restorations, discusses its strength and direction and illustrates the implications of that evidence on clinical practice.
REPAIR OR REPLACEMENT OF DEFECTIVE RESTORATIONS -THE EVIDENCE
Two recent Cochrane reviews 34, 35 sought to evaluate the evidence for the effectiveness of replacement versus repair of defective amalgam and resin composite dental restorations on a like for like basis in permanent molar and premolar teeth. The summary of that evidence was assembled through the use of explicit methods which included a systematic search for eligible studies and the critical appraisal and synthesis of relevant data extracted from those primary studies. Protocols which outlined a clear strategy of how the reviews were to be conducted, were developed and published for each of these reviews. 36, 37 These protocols included a priori statements which posed a clear research question and set out criteria which directed a comprehensive search for all relevant articles, and dictated the process of inclusion or exclusion of studies, which in the case of these Cochrane reviews only considered RCTs. The review process had clearly designated steps to: identify studies and the methods which were to be employed to assess their quality; guide the way in which data were to be extracted; and defi ne the statistical techniques that would be used in the synthesis of the data. Transparency and reproducibility were ensured through the documenting of all decisions taken throughout this process and the reviews conclude with a summary of the results on which conclusions about the interventions were based.
A comprehensive electronic search of the literature which included the major healthcare databases (MEDLINE via OVID, CENTRAL, The Cochrane Library) was conducted. Search terms which were carefully selected to maximise the opportunity of identifying relevant RCTs were combined with phases 1 and 2 of the Cochrane Sensitive Search Strategy for RCTs (as published in the Cochrane handbook for systematic reviews of interventions). 38 There were no language restrictions for inclusion in the reviews and studies were translated as required.
The total number of potentially eligible trials retrieved in both searches was 117 (resin 73, amalgam 44). After preliminary assessment of the titles and abstracts all but four studies were excluded from further evaluation; the principal reason for exclusion was failure to randomise patients into treatment groups. Full text copies of the remaining studies 28,39-41 were obtained and these then underwent further evaluation against the pre-specifi ed inclusion criteria for this review. The bibliographic references in these papers were also examined for other potentially eligible studies, but no further studies were identifi ed. Three of the remaining studies [39] [40] [41] were common to both resin composites and amalgam, whereas only one study 28 investigated composite resins.
None of the included studies were able to provide reliable evidence for the effectiveness of replacement versus repair of resin composite and amalgam restorations. One study by Gordon 28 used inappropriate randomisation of its participants and therefore resulted in its exclusion from the review. Moncada 40 and Moncada 39 reported on the same set of patients but at different follow up periods. In both of these studies the patients were reported to have been randomly allocated to treatment groups but the method of randomisation was not reported. Inadequate and incomplete reporting of the results in these studies meant that the data were unusable and attempts to contact the authors for clarifi cation proved unsuccessful. In Moncada 41 patients were not randomly allocated to treatment groups but were assigned into groups according to defect type and therefore this study was also excluded from the review.
Summary of evidence base
Although none of the studies retrieved for both of these reviews fully matched the inclusion criteria and cannot be described as methodologically sound trials with a low risk of bias, the results reported in these studies do suggest that repair of restorations may prove to be as effective a treatment option as total replacement. The survival rate of repairs at three years was as good as total replacement, 41 with no failures in the repair group. This information needs to be considered alongside the fact that repairs can often be completed without the use of local anaesthesia and are therefore less distressing for a patient when compared with total replacement with local anaesthesia.
DISCUSSION
Dental healthcare professionals are increasingly aware that if they are to ensure the delivery of the best possible level of care that their clinical decision making should while resin composite restorations are repaired after the surface of the remaining restoration has been prepared to remove contamination. Little is known about the effi cacy of bonding new resin composite to an existing restoration but anecdotally, repairs to existing resin composite restorations seem to perform well. Resin composite restorations are often resurfaced and refi nished and this is distinct from a repair, but certainly the concept of a serviceable restoration is generally accepted for resin composite as distinct from amalgam restorations. Preventive dentistry has mainly been associated with the prevention of the two major dental diseases, however, the repair of a defective restoration as an alternative to its total replacement (where possible) is seen as an increasingly important preventive procedure because it minimises loss of tooth tissue.
For an appropriate treatment decision to be made when faced with a defective restoration the dentist must combine clinical expertise (including correct diagnosis and consideration of individual patient factors such as oral hygiene, motivation, aesthetic and fi nancial concerns) with the patient's choice. A patient will only be able to make a truly informed decision (choice) if the dentist has explained all appropriate treatment options and the associated risks. The patient should be made aware of restorative staircase and the potential harm caused by replacement where repair is possible as well as the uncertainty regarding the longevity of repairs and the associated fi nancial implications. The current state of the evidence base (and its shortcomings) underpinning such treatment options should be fully discussed.
Restoration of teeth is one of the mostly commonly provided (and therefore costly) treatments provided by dentists. With improving dental health 4,44 the majority of restorative care provided in the UK over the next 30 years or so will be restoration of defective restorations. There is a lack of fi rm evidence on whether repair or replacement is better for patients but this should not be interpreted as meaning that repair of defective restorations does not work. Indeed the evidence as it stands tends to favour repair over replacement. However, there is an urgent need for methodologically sound, large randomised controlled trials to be conducted on this topic. Such trials raise signifi cant challenges for dental researchers; they should be conducted in general dental practice as the majority of care is provided by GDPs and we need to know what works best in their hands. The studies should measure mechanical failure and also explore costs and evaluate important patient reported outcome measures such as peri-and post-operative pain, anxiety and distress. All of the studies retrieved had a medium-term (less than fi ve years) follow up; it would be benefi cial if future trials had a longer term follow up (fi ve years and above), but this would increase the risk of loss to follow up in the trial. The longitudinal studies suggest little difference between repair and replacement which means that large numbers of participants would be required to detect a signifi cant difference. All of these factors mean that a trial would be very expensive, but the costs of a trial should be evaluated with reference to the hundreds of millions of pounds spent each year on restorations. Perhaps in the short term a consensus view from experts should be produced to help inform the decision making of GDPs in line with the requirements of the Steele review 42 to produce clinical pathways.
CONCLUSION
The evidence regarding the effectiveness of repair versus replacement of amalgam and composite restorations is weak and incomplete. Flawed data suggest repairs have similar short term survival to replacement and are less invasive. There is an urgent need for well designed randomised controlled trials to provide strong evidence to inform clinical practice. In addition further research needs to be undertaken that focuses on helping dentists accurately and reliably assess the integrity of restorations allied to national guidelines based on expert consensus to enable them to decide if and when a restoration needs to be repaired or replaced.
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Fellow. be based on the current best evidence of effectiveness of the interventions they provide. Evidence based medicine/dentistry can be defi ned as 'the integration of the best research evidence with clinical expertise and patient values'. 43 This can also be explained in the following terms: the integration of clinical expertise with the best available evidence while fully taking into account the patient's wishes thereby providing effective and effi cient diagnosis and prescription of the most appropriate treatment modality for individual patients. Although it is frequently referred to in the literature as a 'new paradigm' the concept of evidence-based healthcare is not new, the literature on this topic is extensive and its pervasive infl uence has been felt across healthcare delivery over the last two decades. Its importance was most recently highlighted in the Steele review 42 of the 2006 NHS dental contract which recommended care should be delivered via evidence-based care pathways following a detailed, structured assessment of each patient.
After many years of acceptable service a restoration and/or its interface with the tooth may become defi cient. This can be due to a number of reasons, for example wear, fatigue, caries, and fracture of the tooth or the restoration. The risk of these processes varies from patient to patient with variables such as extent of bruxism and level of oral hygiene playing a key role. The current available evidence from longitudinal observational studies suggests that repairing restorations have short term survival rates similar to total replacement. 41 This information allied to a perception that repairs are less invasive for patients and consume less resources support a provisional view that GDPs should favour repair over replacement.
Clinical procedures with respect to the repair and replacement of restorations have largely evolved in a piecemeal and anecdotal way and there is little understanding of how widely repair of restorations has been adopted. It is clear that practitioners do repair restorations but what factors they consider when deciding to repair or replace a restoration are unclear. It is generally accepted that restorations are repaired with the same material and that amalgam repairs are mechanically keyed into the remaining restoration or tooth structure
